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(54) Method of configuring a printer and an ink cartridge 



(57) Method of configuring a printer (12, 14), where- 
in a set of printing parameters (PP) is stored in a control 
unit (18) of the printer, characterised by the steps of: 

storing the set of printing parameters (PP), which is 
adapted to a specific functional component (26, 28, 
46) of the printer (12, 14), in a storage device (10) 



addressable over the Internet at a predetermined 
URI (Universal Resource Identifier), 
and, when the printer (12, 14) is to be configured, 
getting access to said URI, and 
downloading the set of printing parameters (PP) di- 
rectly into the control unit (18) of the printer. 
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Descripti n 

[0001] The invention relates a method of configuring 
a printer, wherein a set of printing parameters is stored 
in a control unit of the printer. . 
[0002] The invention further relates to a printer suita- 
ble for executing this method and to an ink cartridge for 
use with an ink jet printer of this type. 
[0003] A printer typically has at least one functional 
component, e.g. a nozzle head or an ink cartridge in 
case of an ink jet printer, an LED array, a photoconductor 
or a toner cartridge in case of a laser printer, which in- 
fluences the settings of printing parameters. Thus, when 
such a functional component is replaced, it may be nec- 
essary to reconfigure the printer, i.e. to change the pa- 
rameter settings, in order to assure a proper operation 
of the printer and/or to achieve the best possible image 
quality. One example of printing parameters which need 
to be reconfigured upon insertion of a new print head 
into the printer are the voltages with which the individual 
nozzles. of an ink jet nozzie head or the individual LEDs 
of a laserprinter are to be energised. Another example 
is the compensation of positional errors of the individual 
nozzles or LEDs. In a scanningtype Inkjet printer or la- 
ser printer, the nozzles and LEDs, respectively, are typ- 
ically arranged in a linear array which extends orthogo- 
nal to the main scanning direction. Due to manufacturing 
tolerances, the positions of the nozzles or LEDs in the 
main scanning direction may slightly deviate from one 
another. Such position errors can be compensated by 
providing suitable time offsets in the timings at which the 
nozzles or LEDs are fired during the scan motion of the 
print head. The nozzles of print heads manufactured in 
one and the same production series will normally have 
the same position errors, so that the corresponding time 
offsets will be the same for all print heads belonging to 
this series. However, when a print head from another 
production series is used, it may be necessary to recon- 
figure the printer in order to provide that corrected time 
offsets. Other parameters may, for example, be related 
to the transportation speed of the recording paper, com- 
pensation of changes in the slip and/or thickness of the 
recording paper, colour correction routines and the like. 
[0004] Some printing parameters such as voltages, 
operating temperatures and the like may also depend 
on the age of the ink or toner being used. 
[0005] For more convenient configuring or re-config- 
uring of a printer having an interchangeable print head, 
is has been known for long that the printing parameters 
pertinent for a specific print head may be encoded or 
stored in a memory element that is provided on the print 
head. When the print head is mounted in a printer, the 
information stored in the memory element is automati- 
cally read by the control unit of the printer, and thus, the 
new printing parameters are stored. Methods of this type 
are disclosed for example in "Xerox Disclosure Journal" 
Vol. 8, No. 6, 1983, page 503; US-A 4 872 027 and 
US-A-5 049 898. These known methods all have the 



drawback that, once the printing parameters have been 
stored in the memory element, it is no longer possible 
or very cumbersome to adapt the configuration of the 
printer, when the operating conditions have changed. 

5 [0006] It is an. object of the invention to provide a 
method and a printer which permit to change the con- 
figuration of the= printer more flexibly. 
[0007] ^ According to the invention,- this object is 
achieved by 'a method according to the preamble of 

10 claim 1 comprising the steps of: 

- " storing the set of printing parameters, which is 

adapted to a specific functional component of the 
printer, in a storage device addressable over the In- 
15 ■ ternetata predetermined URI (Universal Resource 
Identifier), . : 

- and, when the printer is to be configured, getting 
access to said URI, and 

- • downloading the set of printing parameters directly 
20 into the control unit of the printer. 

r [0008] Thus, the printing parameters pertinent to the 
functional component are downloaded through the In- 
ternet. 

25 [0009] It has been proposed already in US-A-6 003 
078 to use Internet communication for remote failure di- 
agnosis of a printer connected to a computer network. 
The invention, however, uses the Internet for a different 
purpose, namely for performing a configuration proce- 

30 dure which is normally executed either manually or au- 
tomatically before the printer is first put into operation or 
when a functional component of the printer has been 
interchanged. Since the printing parameters are down- 
loaded through the internet directly into the control unit 

35 of the printer, the user is relieved from the burden of en- 
tering the printing parameters manually, as in the prior 
art in which the printing parameters are read from a 
memory element on the functional component. The 
main advantage of the invention is that the set of printing 

40 parameters pertinent to a specific functional component 
can be modified even after the functional component 
has been delivered. Asa result, it is possible for example 
to take account for new experiences which have been 
made on the side of the manufacturer after the printers 

45 and the functional components thereof have been de- 
livered and have been used in practice for some time. 
Likewise, it is possible to adapt the configuration of the 
printer to new technical developments or new operating 
conditions which have not been foreseen at the time 

50 when the functional component was manufactured and 
delivered. For example, when the functional component 
is a photoconductor drum of a laser printer, the printing 
parameters that have originally been specified for this 
photoconductor drum will be optimised for a specific 

55 type of toner material to be used with the printer. When, 
at a later time, a new toner material becomes available, 
the printer can easily be reconfigured for use with the 
new toner material by downloading an appropriately 
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modified set of printing parameters. Likewise, the printer 
may be reconfigured for.a new type of recording media. 
[0010] It is even possible within the framework of the 
invention to add new functionality to the.printer. For ex- 
ample, the printing parameters downloaded through the 
Internet may specify a newly developed or improved 
procedure for cross talk compensation^ an ink jet print- 
er or for colour correction in a multi-colour printer. It will 
be understood in this context that the term "printing pa- 
rameters" as used herein is not restricted to a set of con- 
stants but may also encompass a set of instructions or 
a software routine to be incorporated in the control pro- 
gram of a printer. 

[0011] A method according. to the invention can con- 
veniently be combined with a known Intemetbased re- 
mote diagnosis system for the printer. Then, the printer 
may be reconfigured in accordance with the result of the 
remote diagnosis. 

[0012] : More specific optional features of the invention 
are indicated in the dependent claims. 
[0013] Preferably, the URI under which the printing 
parameters for a given functional component of- the 
printer have been stored is specified on the functional 
component itself, either in writing or, more preferably, in 
a machine-readable format, so as to be read automati- 
cally when the functional component is inserted into the 
printer. This will further enhance the convenience for the 
user and will assure that the correct set of printing pa- 
rameters is downloaded without the risk of confusion. 
[0014] A printer suitable for carrying out the method 
according to the invention comprises a control unit in- 
cluding a memory for storing the printing, parameters, 
and an Internet client, e.g. in the form. of a program load- 
ed in the control unit, for connecting to the UR! and for 
loading the printing parametersJnto the memory. 
[0015] Preferably, the : printer, further, comprises a 
reading head for reading the URI indicated on the func- 
tional component when the latter is inserted in the print- 
er. In this case, the Internet client will contact the URI 
read by the reading head, so that it is not necessary for 
the user to input the URI manually. The printer may fur- 
ther be programmed to activate the Internet client auto- 
matically when a new functional component is inserted 
in the printer, so that the printer will automatically con- 
figure or reconfigure itself without intervention of the us- 
er. 

[0016] An ink or toner cartridge for use with a printer 
according to the invention is characterised by compris- 
ing a memory element in which an URI is stored in a 
machine-readable format. 

[0017] Preferred embodiments of the invention will 
now be described in conjunction with the drawings, in 
which: 

Fig. 1 is a block diagram of a network architecture il- 
lustrating different embodiments of the inven- 
tion; 

Fig. 2 is an example of a set of printing parameters 



available on the Internet; and 
Fig. 3 is a flow chart of a program for configuring the 
printer. 

5 [0018] As is shown in figure 1, a web server 10 com- 
. municates with a number of printers 1 2, 14 through the 
Internet. The printer 12 is directly connected to the In- 
ternetthrough an Internet client 16 which is incorporated 
in a control unit 18 of the printer. As an alternative, the 

10 Internet client 16 may be connected to the Internet 
through a local area network (LAN), as is indicated by 
a dashed line in figure 1 . As is well known in the art, the 
.- LAN further connects the printer 12 to a number of work- 
stations 20, 22, so that print jobs may be sent from the 

ts workstations to the printer 12. The LAN is connected to 
the Internet through an internet gateway 24. 
[0019]:. In the-example shown, the printer 12 is an ink 
jet. printenhaving an interchangeable print head 26 to 
which ableast one interchangeable ink cartridge 28 is 

20-/. mounted:. The control unit 18' of the. printer 12 includes 
a memory. 30 for storing at;least one set of printing pa- 
rameters which are needed for appropriately controlling 
the printing operations? The set of printing parameters 
. • that is actually used for controlling the printer 1 2 is spe- 

25 cifically adapted to the properties of the interchangeable 
functional components, i.e. to the properties of the print 
head 26 and to the properties of the ink contained in the 
ink cartridge 28. 

[0020] The Internet client 1 6, which is implemented in 
30 the control unit 18, is connected to both the Internet and 
the memory 30 and is capable of downloading a new set 
of printing parameters from the web server 10. These 
printing parameters will then be stored in. the memory 
30. 

35 [0021] The web server 10 is, for example; run by the 
manufacturer of the printers 12, 14 and provides a 
. number of pages 32, 34 each of which is assigned to a 
specific type or production series of print heads. It may 
be assumed here that the page 32 which has the Inter- 

40 net sub-address "/printhead-l" is assigned to the print 
head 26 installed in the printer 12. The page 32 has a 
number of sub-pages 36, 38 each storing a set of print- 
ing parameters PP for a specific type of ink under the 
sub-address 7ink-A" and 7ink-B", respectively. By way 

45 of example, "ink-A" specifies the type of ink contained 
in the ink cartridge 28. The printing parameters PP 
stored on the page 36 are then optimised in view of the 
properties of the print head 26 and in view of the prop- 
erties of the ink contained in the ink cartridge 28. 

so [0022] When the user has purchased a new print head 
26 and/or a new ink cartridge 28 and has installed these 
functional components in the printer 12, the printer 
should be configured accordingly, i.e. the pertinent print- 
ing parameters stored in the sub-page 36 should be 

55 downloaded into the memory 30 of the printer. 

[0023] Optionally, the user may call up the download 
procedure manually from one of the workstations 20, 22. 
In this case, the user will enter the pertinent download 



3 



5 



EP1 239 407; A2 



6 



address of the web server 1 0, i.e. " http://www.ma nuf a c- 
turer.nl/parameters/printhead-l/ink-xx". The address in- 
formation will be found on the print head 26 and on the 
ink cartridge 28 and/or on the package material thereof 
and/or in a service manual. When the connection to the 
web server 10 is established, the user will click a down- 
load button to start the download procedure. The web 
server'10 will then send the printing parameters which 
will be transferred into the memory 30 as the active print- 
ing parameters. 

[0024] According to the shown embodiment, the pro- 
cedure for configuring the printer 12 may also be per- 
formed automatically by the control unit 1 8 of the printer. 
To this end, the print head 26 and the ink cartridge 28 
each include a memory element40 and 42, respectively, 
which may for example be formed by an integrated cir- 
cuit chip. The memory element 40 stores the first part 
of the URI pertinent to the print head 26, i:e. "http://www. 
manufacturer.nl/parameters/print head-l", whereas the 
memory element 42 stores the last part of the address, 
i.e. 7ink-xx". When the print head 26 is mounted in the 
printer 12, and the ink cartridge 28 is inserted in the print 
head, the combined contents of the memory elements 
40 and 42 can be read by a reading head 44 of the printer 
which is connected to the Internet client 16. When it is 
detected with the reading head 44 that a new print head 
26 and/or a new ink cartridge 28 has been inserted, the 
Internet client 1 6 will automatically call the URI specified 
on the memory elements and perform a download pro- 
cedure. When the ink cartridge 28 is replaced by another 
ink cartridge containing an ink of the type yy, the printing 
parameters adapted to this type of ink would be down- 
loaded from the sub-page 38 of the web server 1 0. 
[0025] Since the printing parameters, for example the 
voltage levels with which the various nozzles of the print 
head 26 are to be energised, depend not only on the 
properties of the print head 26 alone but also on the 
properties of the ink being used, it will be understood 
that, when a large number of different inks can be com- 
bined with a large number of print heads of different 
types, the total number of sets of printing parameters 
may become considerably large, and it would not be 
practical to store such large amounts of information on 
the memory elements 40 and 42. The invention there- 
fore has the advantage that the number of different sets 
of printing parameters that may be offered is practically 
unlimited and, accordingly, the invention permits to com- 
bine the various functional components of the printer 
more flexibly. 

[0026] The printer 14 is an example of an ink jet printer 
in which an ink cartridge or several ink cartridges for dif- 
ferent colours are integrated in the print head 46 itself. 
The printing parameters for the print head 46 are stored 
on the server page 34 having the sub-address "/print 
head-M". The page 34 includes sub-pages 48 and 50 
which store different sets of printing parameters which 
are all adapted to print heads 46 of the same type or 
production series but are optimised for different types of 



recording paper that may be used in the printer 14. This 
is because the optimal size of the ink droplets, that is 
determined by the printing parameters, may be different 
for different recording media. The type of recording pa- 
5 per loadedlnto the printer 14 may be input manually on 
the printer console or through one of the workstations. 
If the memory.-30 of the control unit of the printer 14 is 
capable of storing only a single set of printing parame- 
ters, then the printer must be reconfigured each time the 

10 recording paper is changed. If, however, the memory 30 
can store several sets of printing parameters, then the 
- configuration procedure will include downloads of sev- 
eral sub-pages 48, 50, and the active set of printing pa- 
rameters will be selected in the printer 14, dependent 

15 - on the type of recording paper. 

[0027] Figure 2 is an example of a possible set of 
■ printing parameters for an ink jet print head, e.g., the 
print head 26 shown in figure 1 , which has a plurality of 
- nozzles (indicated by the index i) which may be ener- 

20 gised individually. A first group 52 of parameters V(i, 
thead) specifies, for each nozzle, the voltage with which 
the nozzle should be energised in order to obtain an ink 
droplet of optimal size. These parameters are deter- 
mined experimentally for each production series of print 

25 heads and are then stored on a corresponding page on 
the webserver 10. Due to manufacturing tolerances, the 
optimal voltage values may slightly vary from one pro- 
duction series to the other, even if all print heads belong 
to the same type. This is why a separate sub-page is 

30 provided for each production series, and the address of 
the pertinent sub-page is stored on the memory ele- 
ments 40 of all the print heads belonging to this produc- 
tion series. 

[0028] In addition, since the print heads are subject 

35 to ageing, the optimal energising voltages may depend 
on the accumulated time thead for which the print head 
has been operating. The invention offers the possibility 
to make a correction for these ageing effects by re-con- 
figuring the printer from time to time. The accumulated 

40 operating time thead may be stored in a register in the 
control unit 18 of the printer and may be transmitted to 
the web server 1 0 in the configuration procedure. Then, 
one server sub-page will contain the correct voltages for 
operating times thead between, for example, 50 to 100 

45 hours, another one for 100 to 150 hours and so on. As 
an alternative, the server page may be an active page 
calculating the correct voltages on the basis of the value 
thead transmitted through the Internet. 
[0029] Another group 54 of printing parameters spec- 

50 ifies - again for each production series - the amount of 
positional offset of the individual nozzles in the main 
scanning direction. These parameters are used in the 
printer for compensating the offsets by modifying the 
timings at which the individual nozzles are energised. 

55 [0030] Another group 56 of printing parameters re- 
lates to the compensation of cross talk among the vari- 
ous channels of an ink jet print head. The program load- 
ed in the control unit 18 of the printer will include a cer- 
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tain routine for cross talk compensator! which is de- 
pendent on the parameters stored in the group 56. Like 
the optimal energising voltages; these parameters may 
also depend on the accumulated operating time of the 
print head. Instead of changing parameters for a fixed 
routine for cross talk compensation, it would also be 
possible in the reconfiguration procedure to replace the 
cross talk compensation routine. as a whole. 
[0031] Another group 58 of printing parameters spec- 
ifies the optima! temperature T at which the ink should 
be kept during operation of the print head. In order to 
obtain a high image quality, careful control of the tem- 
perature is necessary, because the temperature has a 
great influence on the viscosity of the ink and hence on 
the process of droplet generation. The optimal temper- 
ature of the ink may depend on the age tink of the ink. 
Even when the type of the ink is not changed, the vis- 
cosity of the ink and hence the temperature parameter 
T may be subject to variations, because the ink: is pre- 
pared in a batch process, and the physical properties of 
the ink may vary from batch to batch. All these effects 
can be taken into account by. providing . separate, sub- 
pages 36 for each production batch of the ink.or (i.e. the 
address 7ink-xx" would stand for a specific production 
batch). The temperature parameter T stored on that 
page will then be determined on the basis of both the 
original viscosity and the age of the ink. The original vis- 
cosity is measured for each batch right after production, 
and the age of the ink is known from the production date 
of the batch. 

[0032] Yet another group 60 of printing parameters re- 
lates to colour correction in a multi-colour print head. 
The routine for colour correction or parameters for these 
routine will depend on the type of ink which is implicitly 
specified by the address information in. the. memory el- 
ement 42 of the ink cartridge. . 
[0033] Figure 3 is a flow chart of .a program for con- 
figuring or re-configuring the printer. This program may 
for example be performed by the control unit 18 of the 
printer each time the power switch of the printer is turned 
on. In step S1 , the signal provided by the reading head 
44 is checked in order to determine whether the con- 
tents of the memory elements 40 and 42 have changed. 
Such a change would indicate that a new component 
(print head or ink cartridge) has been inserted. If this is 
not the case, is checked in step S2 whether a certain 
update interval has elapsed. This update interval is a 
time interval (e.g. in the order of several months) after 
which the printer should be reconfigured in view of any 
possible updates that have been entered into the web 
server 10 in the meantime. If neither a new component 
has been inserted nor the update interval has elapsed, 
the program is abandoned. Otherwise, theURI specified 
in the memory elements 40 and 42 is read in step S3. 
Then, in step S4, the Internet client 16 is caused to es- 
tablish a connection to th pertinent sub-page of the web 
server 1 0, and the printing parameters PP stored on that 
sub-page are downloaded in step S5. 



Claims 

; 1. .Method of configuring a printer (12, 14), wherein a 
set of printing parameters (PP) is stored in a control 
5 unit (18) of the printer, characterised by the steps 

of:. .* . 

storing the set of printing -parameters (PP), 
which is adapted to a specific functional com- 
10 ponent (26, 28, 46) of the printer (12, 14), in a 

storage device (10) addressable overthe Inter- 
. net at a predetermined URI (Universal Re- 
. -'source Identifier), 

- and, when the printer (12, 14) is to be config- 
15 ... ured; getting access to said URI, and 

- . downloading .the set of printing parameters 

. (PP) directly into the control unit (18) of the 
printer. 

20. .2. Method according to claim 1, wherein said specific 
URI is indicated on the functional component (26, 
28, 46) in a machine-readable format so as to be 
• read automatically in the printer 

25 3. Method according to claim 1 or 2, wherein the print- 
ing parameters are individually determined for each 
production series of the functional components (26, 
28, 46) on the basis of measurements performed 
on samples of the functional components for each 

30 production series, and the printing parameters for 
different production series are stored separately in 
the storage device (10). 

4. Method according to any one of the preceding 
35 claims, wherein the printing parameters (PP) com- 
prise data and/or program code for reconfiguring 
the printer (12, 14) in accordance with the type of 
recording medium being used. 

40 5. Method according to any one of the preceding 
claims comprising: 

detecting by the control unit (18) whether a 
functional component has been interchanged, 
45 and if so, 

initiating a download of a new set of printing pa- 
rameters pertinent to the new functional com- 
ponent. 

50 6. Printer comprising a control unit (18) including a 
memory (30) in which printing parameters (PP) can 
be stored, characterised in that the control unit 
(18) includes an Internet client (16) for connecting 
to a URI at which the printing parameters are stored, 

55 and for loading the printing parameters into the 
memory (30). 

7. Printer according to claim 6, having at least one in- 
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terchangeable functional component (26, 28, 46), 
wherein the control unit (18) is adapted to detect 
whether a functional component has been inter- 
changed and, if this is the case, to initiate a down- 
load of a new set of printing parameters pertinent 5 
to the new functional component. 

8. Printer according to claim 7, wherein the inter- 
changeable functional component (26, 28, 46) is 
provided with a memory element (40, 42) storing 10 
URI information, and the printer (1 2, 14) has a read- 
ing head (44) for reading said URI information when 

the functional component is inserted in the printer. 

9. Printer according to claim 6, 7 or 8, wherein the In- 15 
ternet client (16) is arranged to initiate'a download 

of new printing parameters each time a predeter- 
mined time interval has elapsed. 

10. Ink cartridge for use as an interchangeable func- 20 
tional component (28) in a printer as claimed in 
claim 8, characterised in that the ink cartridge in- 
cludes a memory element (42) in which an URI is 
stored in a machine-readable format. 

25 

1 1 . Toner cartridge for use as an interchangeable func- 
tional component (28) in a printer as claimed in 
claim 8, characterised in that the toner cartridge 
includes a memory element (42) in which an URI is 
stored in a machine-readable format. 30 
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(57) Method of configuring a printer (12, 14), where- 
in a set of printing parameters (PP) is stored in a control 
unit (18) of the printer, characterised by the steps of: 

storing the set of printing parameters (PP), which is 
adapted to a specific functional component (26, 28, 
46) of the printer (12, 14), in a.storage device (.10) . 
addressable over the Internet at a predetermined 
URI (Universal Resource Identifier), ■ 
and, when the printer (12, 14) is to be configured, 
getting access to said URI, and 
downloading the set of printing parameters (PP) di- 
rectly into the control unit (18) of the printer. 
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